Résumé. 2014 
Since the reaction of quasi-fission has been observed [1] in bombardments of heavy nuclei with g4Kr ions, several features of this phenomena have been studied [2, 3] and our present experimental knowledge can be summarized as follows : two main fragments are produced, the mass of one fragment being close to the mass of the projectile and the mass of the other fragment close to that of the target nucleus. The fragment kinetic energies are close to (somewhat higher than) the values expected for fission of the compound nucleus [2] and at the energies where measurement have been made (from 1.1 to 1.3 times the interaction barrier) the cross section for quasifission accounts for more than one half of the total reaction cross section, while the fusion cross section is unexpectedly small. Perhaps the most puzzling feature, however, is that the angular distribution of the light quasi-fission products is strongly peaked at an angle slightly lower than the projectile grazing angle.
Since the major fraction of the reaction cross section goes into a complete fusion process for projectiles up to 4°Ar, the question of the relative importance of complete fusion and of quasi-fission arose for reactions induced by projectiles between Ar and Kr. An answer to this question was provided by a preliminary result from an experiment done with the first 63Cu projectiles accelerated at the Orsay heavy ion accelerator ALICE. With 395 MeV 63CU ions incident on a 186W target, the main observed features were found to be similar to those of the Kr case : low fission cross section, high quasi-fission cross section and an angular distribution peaked near (but slightly lower than) the grazing angle [4] .
It must be kept in mind that all the results of references [1] [2] [3] [4] [5] .
2) The results will not include fission following transfer reactions. Such ternary processes have been observed with Ar and Kr projectiles on targets heavier than gold [8] .
3 2) The measured mass is that of the product after possible particle evaporation.
In figure 2 figure 3e is the angular distribution of the light quasi-fission events which results when the complete-fusion fission events are substracted. The total cross section of these quasi-fission events is 250 ± 50 mb, which is one half of the total reaction cross section estimated to be 500 mb. This ratio is very similar to the one already observed in references [2] [3] [4] .
In figure 3d, For elastic scattering and for quasi-elastic transfer processes the relationship between I-values and the emission angle is well known. For transfer reactions, the products are peaked at the projectile grazing angle, and for elastic scattering the emission angle decreases with increasing I. In the case of quasifission we need to explain at the same time the shapes of both the angular distribution and of the corresponding mass distribution of figures 2 and 3. The qualitative conclusion that we are led to is that, contrary to elastic scattering, the light-product emission angle increases with increasing I. Thus for relatively low 1 values (near 30) the penetration of the nuclei is deep and the reaction time is relatively large, L-26 which allows equilibrium in the mass-degree of freedom to be more nearly achieved and which also allows a relatively large rotation of the system before scission. The light products are then observed at forward angles (26-36°) and their mass distribution is wide. The differential cross section at these angles is small, since partial cross sections for low I-waves are small. For relatively high l-values (near 70), the nuclear penetration is less deep, the time of reaction is shorter, the extent of mass transfer is less, and the angle of rotation is smaller before re-separation. Thus 3) They are emitted after full acceleration from both fragments in proportion to their respective masses (triangles) : Figure 4 shows the total kinetic energy of both fragments before de-excitation as a function of the angle. It seems to be constant, or slightly increasing at forward angles. The experimental uncertainties do not allow us to make a definite conclusion, and we will, therefore, not discuss the possible reasons for an increase in the total kinetic energy at low angles.
The average value is higher than expected for the fission of the complete-fusion nucleus (calculated with the liquid drop model adjusted to fit the experimental data for similar nuclei [7] 
